Infrared ( spectrometers and are expressed in ppm using solvent as the internal standard (CDCl 3 at
ppm). Analytical gas-liquid chromatography (GLC) was performed on a Shimadzu
GC-17A instrument equipped with a flame ionization detector and capillary columns of B-TA (0.25mm × 20m), G-TA (0.25mm × 20m), B-DM (0.25mm × 20m) and B-DP (0.25mm × 20m) from Chiraldex using nitrogen as carrier gas. High-performance liquid chromatography (HPLC) was performed on a Varian ProStar Series equipped with a variable wavelength detector using chiral stationary columns (Chiracel AD-H, OB-H or OD-H, 0.46 cm x 25 cm) from Daicel. Optical rotations were measured on a JASCO DIP-1000 digital polarimeter. High-resolution electro spray ionization (HRMS-ESI) mass spectra were obtained from the Mass Spectrometry Lab of University of Illinois at Urbana-Champaign.
All reactions were carried out in oven-dried glassware with magnetic stirring unless otherwise noted. Analytical thin-layer chromatography (TLC) was performed on Merck pre-coated TLC plates (silica gel 60 GF254, 0.25 mm). Flash chromatography was performed on silica gel E. Merck 9385 or silica gel 60 extra pure (for all the bis-hydroxamic acids). Dichloromethane (CH 2 Cl 2 ) and toluene (PhCH 3 ) were purchased from Acros as anhydrous solvents. N,N-diisopropylethylamine and triethylamine were stored over KOH pellets. Allylic alcohols and products in Table 1 have been previously isolated and characterized. References can be found elsewhere. 1 All other reagents and starting materials, unless otherwise noted, were purchased from commercial vendors and used without further purification.
Preparation of Ligands 1a, 1b, and 1c: Refer to previous reports of our group. [1, 2] General procedure for asymmetric desymmetrization of bis-allylic alcohols.
[VO(O i Pr) 3 ] (2.5 μL, 0.0104 mmol) was added to a solution of 1a (11.2 mg, 0.0210 mmol) in CH 2 Cl 2 (0.5 mL), and the reaction mixture was stirred for 1h at RT. The resulting solution was cooled to 0 °C, and (1E, 4E)-1,5-diphenylpenta-1,4-dien-3-ol (2a) (250 mg, 1.06 mmol) and 70% aqueous TBHP (0.17 mL, 1.23 mmol) were added sequentially. The mixture was stirred at the same temperature for 10 h. The process of epoxidation was monitored by TLC. Saturated aqueous Na 2 SO 3 was added, and the reaction mixture was stirred for 1 h at 0 °C. The reaction mixture was then allowed to warm to RT, extracted with Et 2 O, dried over Na 2 SO 4 , and concentrated under reduced pressure. The remaining residue was purified by flash column chromatography on silica gel to provide the epoxy alcohol 3a (52%, 95% ee). Procedure for absolute configuration determination of 5a To 2.4 mL of water/tert-butanol 5:1 solution was added 48 mg (1.2 mmol) NaOH. After the dissolution, compound 5a (35 mg, 0.224 mmol) was added. The mixture was heated to 70 °C for 24 h. After cooling to RT, the solution was neutralized with 1 N HCl. Water was evaporated with rotvap assisted with ethanol. Solid residue was extracted with ethanol, which was then filtrated and evaporated on rotvap to provide 5b in 67% yield. 1 . [5] 
